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Pollinating insects are key to the evolutionary and ecological success of fl owering plants and enable much of the diversity in the human diet. Gut microbial communities likely impact pollinators in diverse ways, from nutrition to defense against disease [1, 2] . Honeybees and bumblebees harbor a simple yet specialized gut microbiota [3] dominated by several newly described bacterial species, including Gilliamella apicola, Frischella perrara, Snodgrassella alvi and specialized species of Lactobacillus. These bacterial groups are absent from the guts of other bees studied to date [3, 4] .
Although simple, the gut microbiota of honeybees and bumblebees share several similarities to those of mammals. First, both are socially transmitted, and young individuals are colonized through interactions with older individuals [5] . Second, in guts of both humans and honeybees, a particular bacterial species is typically represented by many strains; for example, in honeybees, both G. apicola and S. alvi occur as numerous strains with distinct gene sets [6] . Third, in both humans and social bees, individual hosts vary in the composition of their gut communities [5, 7, 8] . This variation likely refl ects the interplay of symbiont specialization to distinct hosts and opportunity for transfer among hosts.
A striking fi nding for human gut communities has been the occurrence of enterotypes, which are defi ned as "densely populated areas in a multidimensional space of community composition" [8] . Three enterotypes are found in diverse human populations, a result mirrored in chimpanzees [9] . In both humans and chimpanzees one enterotype shows overrepresentation Bumblebees display high species and ecological diversity and, like mammals, contain specialized gut bacteria that are transmitted socially [3, 6] . Thus, bumblebees provide an ideal system for examining the evolution and ecology of gut communities across related host species and varied environments. C hina has the highest diversity of bumblebees thus observed, harboring about 125 of the 250 recognized species [10] .
We surveyed the gut microbial communities of 142 workers from 28 species of Chinese bumblebees (Table  S1A in Supplemental Information) using high-throughput 454 pyrosequencing of the V6-V8 region of bacterial 16S rRNA. We processed and fi ltered sequences, clustered them into operational taxonomic units (OTUs) with 97% minimum identity, and excluded plastids, singletons, and OTUs restricted to single samples. Using the resulting OTU table, we tested for the presence of enterotypes (Table S1B) using described methods [8] . Also, we screened samples for the widespread trypanosomatid parasite Crithidia bombi. Detailed experimental procedures and analysis methods are provided in Supplemental Information.
A total of 314,401 sequences from 141 samples (2,214 ± 836 (SD) reads per sample) clustered into 380 OTUs. To test for differences in the presence of different genera, we binned OTUs into 77 genera, based on BLAST searches against the SILVA SSU database. Communities sorted into two robust enterotypes based on the CalinskiHarabasz (CH) index, a test criterion for determining numbers of clusters formed by points in a dataset [8] ( Figure 1A ). Most samples (73%) sorted into Enterotype 2, distinguished by abundant Gilliamella and Snodgrassella ( Figure 1B,C) . Lactobacillus was common in both enterotypes, while Enterotype 1 had more Serratia and Hafnia ( Figure 1B,C Bumblebees and honeybees are hosts to related gut bacterial species, including G. apicola, S. alvi, and specifi c clusters of Lactobacillus. The occurrence of two very different community types in bumblebees contrasts with gut communities in honeybee workers, which are consistently dominated by strains of G. apicola, S. alvi, and Lactobacillus [3, 5] . One hypothesis for this difference is that typical bee-associated bacteria are depleted in some Bombus queens during their overwintering period, an unlikely event for perennial honeybee colonies. Alternatively, bumblebee foragers may sometimes encounter environmental bacteria that invade and largely replace bee-specifi c bacterial groups. Enterotypes did not differ signifi cantly in the number of 16S rRNA gene copies, parasite loads or obvious host pathologies. However, several lines of evidence suggest that G. apicola and S. alvi, abundant in Enterotype 2, might affect bee health, including pathogen defense [1] and nutrition [2] . By contrast, Hafnia and Serratia, prevalent in Enterotype 1, contain strains of species known to be pathogenic and invasive in insects. Both enterotypes contain abundant Lactobacillus (Figure 1B,C) , although the particular species may differ, as Lactobacillus contains both bee-gut-restricted species and environmental species associated with nectar and other substrates [4] . In conclusion, the fi nding of distinct enterotypes in bumblebees shows a Current Biology 25, R635-R653, August 3, 2015 ©2015 Elsevier Ltd All rights reserved R653 striking parallel with mammalian gut communities [8] , where enterotypes have been linked to diet, age, and sex, as well as host species. Experimental manipulation of the relatively simple bumblebee gut microbiome will help determine how these microbes affect individual and colony health. The generic boxplots show differences between the two enterotypes in mean relative abundance of bacterial genera (defi ned as number of sequences assigned to genus/total number of sequences). All differences are statistically signifi cant (p < 0.0001, Kruskal-Wallis) except for Lactobacillus (p = 0.834, Kruskal-Wallis). Genera were indicated as contributing to enterotypes by SIMPER analysis in R and include: Gilliamella, Snodgrassella, Serratia, Hafnia, and Lactobacillus. (C) Heatmap shows mean relative abundance of genera for both enterotypes. Correspondingly, relative abundances of top six OTUs across 141 worker samples can be seen in Figure S1 .
